The brilliant presidential address of Professor Orme Masson at the Chemical Section of the Australasian Association for the Advancement of Science marks a distinct advance in our ideas of solution. The analogy between the behaviour of a liquid and its vapour in presence of each other and of a pair of solvents capable of mutual solution is so striking as to carry conviction. The resemblance of the liquidvapour curve, with its apex at the critical point, to the solubility ourve, with its apex at the critical solution point, appears to me to prove beyond cavil that the two phenomena are essentially of the same nature. The address will take rank along with v a n t Hoffs classical paper on " Osmotic Pressure. '' There are two other phenomena, which, it appears to me, are made clear by the ideas of Professor Masson. The first of these has reference to supersaturated solutions, The curves (published in 'Nature,' vol. 43, p. 348, Feb. 12, 1891) showing the analogy between liquid-gas and solution curves, are isobaric curves, or, more correctly, they represent the terminations of isobaric curves in the region of mixtures, where, on the one hand, a liquid exists in presence of its vapour, and, on the other, one solvent in presence of Mother (for both solvents play the part of dissolved substances as W el1 as of solvents). M. Alexeeff's data are not sufficient to permit construction of a curve representing a similar region mapped °Ut by termination of isothermal lines. But it is obvious that it would be possible to determine osmotic pressures of various mixtures by tbe freezing-point method, and so to construct isothermal curves I for such mixtures of solvents. And there can be no reasonable doubt that, as the isobaric curves of liquid-gas and of solvent-solvent \ display so close an analogy, the isothermal curves would also closely resemble each other. Granting then that this is the case, we may construct an imaginary I isothermal curve on the model of the curve for alcohol published in 1 the ' Phil. Trans.' by Dr. Sydney Young and myself. Row, in one series of papers on the liquid-gas relations, we showed that with constant volume pressure is a linear function of temperature; and we were thus able to calculate approximately the pressures and volumes for any isothermal representing the continuous transition from the gaseous to the liquid state (see 'Phil. Mag.,' 1887, vol. 23, p. 435) . I t would be interesting to ascertain whether, if concentra tion be kept constant, osmotic pressure would also show itself to be a linear function of temperature. But, this apart, it appears in the highest degree probable that there should also exist, in theory, at least, a continuous transition from solvent to solvent, the representa tion of which would be a continuous curve. In such a case, on increasing the concentration of the solution by eliminating one solvent, the other solvent should not separate visibly, but the two should remain mixed, until one solvent has been entirely removed.
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The accompanying diagram will make this clear. The sinuous curve ABODE may represent either continuous change from liquid along an isothermal on decrease of volume, or it represent a similar continuous change from saturated solution to dissolved substance on increase of concentration. Mr. Aitken's experiments on the cooling of air containing watervapour have shown us th at it is possible to realise a portion of the curve AB ; the phenomenon of " boiling w ith bumping " constitutes a practical realisation of a portion of the curve D E ; and we may profitably inquire what conditions determine such unstable states with solvent and solvent.
Regarding the portion of the curve AB, I think th a t no reasonable doubt can be entertained. I t precisely corresponds to the condition of supersaturation. In the liquid-gas curve, the volume is decreased at constant temperature without separation of liquid ;• in the solventsolvent curve the concentration is increased without separation of the solvents. Dr. NIcol has shown th at it is possible to dissolve dry sodium sulphate in a saturated solution of sodium sulphate to a very considerable extent without inducing crystallisation; and here we have a realisation of the unstable portion of the curve AB. In the gas-liquid curve pressure falls w ith formation of a shower of drops ; in the solvent-solvent curve crystallisation ensues, and the solvents separate. The phenomena are, however, not completely analogous; the complete analogy would be if the temperature were so low th a t the substance in the liquid-gas couple were to separate in the solid, not in the liquid, state. This, so far as I am aware, has not been experimentally realised, but one sees no reason why it should not he possible.
I have some hesitation in offering speculations as to the state of matter at the portion of the continuous curve DE. I t may be th a t it corresponds to a syrupy or viscous state. Cane-sugar at a moderate temperature dissolves w ater; indeed it is possible to obtain a solution of 1 per cent, of water in molten cane-sugar. And such a solution, if quickly cooled, remains a syrup. B ut it can be induced t" crystallise by the presence of crystals. Thus, in such a mixture of sugar and water, a few grains of crystalline sugar cause the whole mass to crystallise, and w ater saturated with sugar and sugar separate into two layers. Here, again, a complete analogy fails us, for it is a solid which separates. As we know nothing of the osmotic pi ensure of a syrup, the analogy is a defective one ; but it is probable that a dilute solution of sugar would pass continuously into a syrup > Pure sugar by evaporation of the solvent, and analogy would lead to the supposition that the syrup coincides with the unstable state of liquid. I would, therefore, offer the analogy between the syrupy and the supercooled states as a tentative one; it lacks foundation in wth cases.
One point remains to be mentioned. I have for the past nine Months, in conjunction with Mr. Edgar Perman, been determining the adiabatic relations for liquid and gaseous ether: the rise of pressure and temperature when volume is decreased without escape of heat. I t is obvious that similar relations are determinable f0r 1 solutions, and probably with much greater facility. M. Alexeeff has ! made some measurements which might be utilised for this purpose • f but they are far too few in number, and, moreover, the necessary data as regards osmotic pressure are wholly wanting. It would be possible by a series of differential experiments to ascertain the 1 evolution of heat on increasing concentration, and so to arrive at a I knowledge of the specific heats of the solution at constant osmotic pressure, corresponding to the idea of specific heat at constant pressure; and also of specific heats at constant concentration, corre sponding to specific heats at constant volume. I do not know whether such researches would yield as accurate results as those we are at present carrying out, but they are at least well worthy of attention. So far as our knowledge of the Oligochseta goes at present, the excretory system appears to consist either of one or more pairs of separate nephridia in each segment, or of a diffuse, irregularly arranged system of tubules with numerous external pores upon each segment, and often with numerous coelomic funnels in each segment; there may or may not be a connexion between the tubes of successive segments. All the aquatic Oligocheeta have nephridia of the first k ind; a large number of the terrestrial Oligocheeta have nephridia of the second k in d ; there is occasionally in the latter forms a specialisa tion of part of the diffuse nephridial system into a pair of large nephridia; these species connect the two extremes. But in all these Worms the nephridia are contained in the coelom, though some of the connecting branches may be retroperitoneal; the ducts which lead to the exterior may branch in the thickness of the body wall, but there does not seem to be any extensive ramification and anastomosis of the tubes in the muscular layers of the body wall.* I have recently found a remarkably different arrangement of the nephridia in an Annelid belonging to a new genus of Eudrilid©* This family is chiefly noteworthy on account of the remarkable modi-
